Introduction
Aeroacoustic sources on a cylindrical body placed in airflow, for example building exterior balusters in windy air, is considered to have statistically equal characteristics along spanwise direction. The authors have introduced an estimation method of total sound pressure radiated from such body by conducting an analysis of its partial span, taking frequencydependent spanwise correlation of the fluctuating aeroacoustic source into account [1] . In this paper the presented method is validated through comparison of the sound pressure estimated by the method and that obtained by a full-span analysis.
Numerical method

Overview
A two-step technique is applied where the sound source generated by fluctuating fluid force on a body is determined by computational fluid analysis and then the radiated sound field is calculated using Curle equation [2] . A Large Eddy Simulation with the standard Smagorinsky subgrid-scale model is adopted as the computational approach of fluid analysis. Discretization schemes of LES, boundary conditions and calculation method of Curle equation are described in the reference [2] .
Estimation method of sound pressure
Consider a cylindrical body of span b to which fluctuating fluid force is exerted in a statistically uniform flow and the receiver y on the x 1 -x 2 plane as Fig. 1 . The end effects and retarded times between each sound source on the body and the receiver are neglected. Average acoustic intensity at frequency f , which is radiated from the computational span of a and reach the receiver is expressed as follows
where Âðx 3 ; f Þ denotes the phase of the fluid force at spanwise coordinate x 3 .
We assume the correlation coefficient of fluid forces between arbitrary two points of spanwise distance obeys the Gaussian distribution.
where lðf Þ is the spanwise correlation length of the fluid force [3] . Substituting the relationship for Eq. (1) and executing analytical integration, the following expression is obtained. " I I s ðy; f Þ / hða; lÞ;
Correlation length l is determined through curve-fitting the Gaussian distribution to Eq. (2) and is reasonably assumed to be independent of computational span a if the flowfield is statistically uniform. Thus acoustic intensity radiated from the full span of the body " I Iðy; f Þ is considered to be proportional to hðb; lÞ and the total sound pressure " p pðy; f Þ is estimated as follows " p pðy; f Þ ¼ qða; b; lÞ " p p s ðy; f Þ; ð4Þ qða; b; lÞ ¼ ffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffi hðb; lÞ=hða; lÞ p ð5Þ
where " p p s denotes the sound pressure radiated from the computational span a and is calculated directly from the fluid analysis using Curle equation, and q indicates the amplification factor of " p p s to obtain " p p.
Analyses
Aeroacoustic sound radiated from a square cross-section cylinder of side length L ¼ 21 mm and span b ¼ 8L placed in a uniform flow of velocity U ¼ 12 m/s is analyzed in two ways. In Case 1 the computational span a is set to 2L and the presented method is applied; in Case 2 the full span is computed. The computational domain of flowfield analyses and computational parameters are shown in Fig. 2 and Table 1 . 
Results
Correlation coefficients
Correlation coefficient of Case 2 obtained by spectral analysis of x 2 -component of aerodynamic force is shown in Fig. 3 . In Fig. 3(a) , a strong correlation is observed through all ranges of at the Kármán frequency, 90 Hz. Numerical oscillation, however, is clearly observed where > 0:12 m especially in Fig. 3(b) , because number of samples used for numerical integration in Eq. (2) decreases as increases.
Correlation lengths
Correlation lengths l obtained by curve-fitting x 1 -and x 2 -directional to Gaussian distribution is shown in Fig. 4 . Because of oscillation of described above, only a portion of where a=2 (Case 1), b=2 (Case 2) is used for curvefitting. Both cases agree well especially in that x 2 -directional correlation lengths take their maximum values at the Kármán frequency 90 Hz, which confirms the assumption that l is independent of the computational span. Sound pressure levels Figure 6 shows the 1=3-octave-band averaged sound pressure levels of Case 1 with the estimation method applied, Case 1 assuming coherency and Case 2 at the receiver. Case 1 with the estimation method applied agrees well with Case 2, whereas Case 1 assuming coherency overestimates the SPL about 6 dB above the Kármán frequency.
Conclusions
An estimation method of total sound pressure radiated from aeroacoustic sources on a cylindrical body from its partial span analysis is validated through the comparison of the estimated value and directly computed one. The optimal function other than Gaussian distribution for curve-fitting should further be studied as future work. Acoust. Sci. & Tech. 24, 2 (2003) 
